Based on the results of prior studies, the purpose of the present investigation was to identify relationships between environmental and physical variables and variables of perception of institutional image as generators of stress in female patients waiting for doctor appointments in waiting rooms in a public hospital.
Results
The results allowed us to develop a valid predictive model based on structural equation statistics that link theoretical relationships among stressors with the empirical data obtained from this study.
Conclusion
We discussed the results in term of the importance of the model, as it offers the possibility of eliminating or controlling sources of stress in future construction or renovation of hospitals, providing information which, incorporated in design guides, offers unparalleled opportunities for prevention, by eliminating potential risks to the health of their users.
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Background
Today there is a growing body of literature which offers empirical results in relation to psycho-environmental characteristics in hospital settings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 stressing the harmful effects on patient well-being, and in some cases on physiological indicators of health recuperation, increase in blood pressure, and greater consumption of sedatives 11 or disruption of sleep patterns associated with environmental noise 12, 13 .
In a recent review, Ulrich, Zimring, Zhu, DuBose, Seo, Chol and Joseph 14 report more than 600 studies related to aspects of the physical environment in hospitals and its impact on stress, security and physical recuperation in patients. Stress, defined as an imbalance between perceived demands and perceived coping resources 15, 16, 17, 18 offers a valuable heuristic to help explain how the physical features of any environment can influence human health and well-being 5, 19, 20, 21 . More specifically, Reizenstein, Grant and Simmons 6 identified stressing factors in hospital environments and grouped them in three categories, which they referred to as: physical comfort, wayfinding, and symbolic meaning. Physical comfort involves factors such as temperature, humidity, noise, lighting, ventilation, density, access to windows, the option to rearrange furniture, and the patient's bodily comfort, among others, which can make the difference between a pleasant and restorative stay and a stressful and completely unpleasant one. Wayfinding constitute another category of stress producing factors in hospitals. Disorientation in a hospital creates feelings of frustration, anxiety, anger, and incompetence. Wayfinding in some hospitals with labyrinthine floor plans creates serious problems for patients with terminal illnesses, whose faculties are diminished by their physical and emotional condition 22, 23, 24, 25 . Besides wayfinding problems in hospitals are costly and stressful and have particular impacts on outpatients and visitors. Zimring 26 report a study in a major regional 604 bed tertiary-care hospital, the annual cost of the wayfinding system was calculated to be more than $220,000 dollars per year, much of this costs was the hidden costs of direction giving by people other information than information staff, which occupied more than 4,500 staff hours, the equivalent of more than two full time positions.
Symbolic meaning refers to the image a setting transmits to its users. Based on the attributes of a certain environment, people form impressions of the importance, desirability, or acceptability of certain behaviors and of their own role and importance in that environment. A hospital's design can transmit positive or negative messages to its users. The less the patient's needs are taken into account in the hospital setting, the greater his feelings of depersonalization and desperation will be. Lack of control over the environment; lack of companionship; being cut off from the emotional support of one's family; and not receiving the information one needs regarding the location of different facilities in the hospital, the state of one's health, and the procedures to which one is being subjected convey to the patient the message that she is not welcome in the hospital and that she is not important to the hospital, with the consequences we have described on her emotional state and health 27, 28, 29, 6, 30 .
Kaminoff and Proshansky's Theory of EnvironmentIndividual Fit 31 explains the extent to which an environment accommodates, facilitates, or supports the needs and relevant behaviors of an individual or of the users that occupy or use it. According to the theory the maximum fit in the person's relationship with his environment occurs when the individual or group achieves its goals with a maximum of support and a minimum of interference from the physical environment; on the other hand, with the minimum fit people receive a minimum of support and a maximum of interference from their environment. Incompatibility between the properties of the physical environment and the person's needs can produce stress, by creating demands that exceed the person's ability to cope and hinder the pursuit of his objectives in a given setting. . All these theories define the person's compatibility with her environment as the result of the physical environment's facilitating the fulfillment of needs and pursuit of goals by its occupants and being kept free of obstacles to their achieving such ends.
Consequently, it is important to reduce adverse environmental condition, like stress, if they are not reduced can prolong or exacerbate illness or represent threats to the process of recuperation in hospitals or healthcare facilities. In Mexico, a study that evaluated environmental satisfaction among different users of a private general hospital generated specific recommendations regarding ways to improve environmental organization by seeking the maximum compatibility between desirable environmental characteristics and formal proposals for renovating the hospital 35, 36 . As regards public areas, and waiting rooms in particular, 50% of family members expressed unhappiness because the physical design of the space did not let them openly express their emotions and an additional 20% expressed similar unhappiness over the possibility of being seen in such emotional situations. In this regard, and drawing on studies of the role of environmental design of waiting rooms 2, 6 , it is important to offer users the chance to engage in different activities without interfering with one another: areas that foster social isolation with layouts that favor group integration, areas for moderate activity with the support of a TV set, and others for more intensive activity such as children playing. Such design features convey a welcoming image of the hospital to visitors and moderate sources of stress that can wear on them.
Reidl, Ortega, and Estrada 37 conducted another study at a specialized healthcare facility seeking to identify the relationship between physico-environmental variables, physiological variables, and socio-environmental factors and their relationship with the evaluation of stress among patients and their companions. The results pointed to the need to consider waiting and admission rooms focal points in planning, organization, and environmental design of healthcare facilities, with special emphasis on public healthcare institutions in Mexico, as they attend to large numbers of users who are obliged to spend long hours waiting in environments that do not provide them with the minimum necessary amenities.
Based on the results of prior studies and in the conceptual model of Reizenstein, Grant and Simmons 6. , the purpose of the present investigation was to identify relationships between environmental and physical variables and variables of perception of institutional image as generators of stress in female patients waiting for doctor appointments in different waiting rooms in a public hospital.
Method
Consenting participants were interviewed using a prestructured, pre-tested questionnaire. Ethical clearance was 
Participants
The sample was 200 female patients, selected intentionally from among patients waiting for appointments in waiting rooms who agreed to complete the self-reporting instruments, informing them that their answers would be analyzed confidentially and for research purposes only, by responsible researchers from a reputable university. Physical variables Instruments for physical evaluation: the following variables were measured with Brüel Kjäer brand specialized equipment: noise, lighting, air speed, environmental humidity, temperature, and suspended particles in air. Waiting time. The time subjects had been waiting in the room at the time the survey was applied.
Social density: Counting the number of persons present at the time the survey was applied.
Environmental variables: Measured using the Environmental Assessment Scale, specially developed for this study by the authors. Includes assessment and perception of physical and environmental factors. It consists of 16 affirmative statements. Institutional Image: Specially developed for this study by the authors. Measured using a scale of 19 affirmative statements with an answer scale from zero to ten, where zero means absence of the characteristic measured and ten total presence thereof for both psychometric instruments. (See table 2 for psychometric results). Procedure Self reporting instruments were applied intentionally to patients who were waiting for appointments. There was no screening of the sample, and instead all the patients were asked to cooperate answering the questionnaires and each patient that volunteered was given the survey; subjects were assured that the information they provided would be kept confidential and that participating in the study was voluntary and would not affect their medical care. If the patient agreed, the patient or her companion was asked to sign an informed consent form. In parallel and at 30 minute intervals, readings were taken from equipment measuring noise levels, lighting by zone, suspended particles, air velocity, humidity, and average temperature in each waiting room.
Results
The participants were 200 female patients, with average age of 32 years and age range of 15 to 56. Of the sample, 30% had only elementary education, 34% junior high school, 28% high school, and 5% university degrees; 3% had no formal schooling. The socioeconomic level was mostly low; 73% of the women were homemakers, 17% employees and merchants, 3% students, and only 7% professionals. To obtain validity of construct and reliability of the two selfreporting instruments, factorial analyses were conducted by means of the primary components method with oblimin rotation, and for reliability Cronbach alpha reliability coefficients were obtained. The results from each instrument are presented in Tables 1 and 2 below. Table 3 also shows the correlations between factors for each psychometric instrument. . Figure For the results of the analysis of structural modeling, we first present the results of the second order factorial analysis and the confirmative factorial analysis, and then we present the direct and indirect total effects of observed and latent variables that explain the magnitude and direction of stress producing variables in patients waiting for doctor appointments in waiting rooms at a public hospital. By means of second order factorial analysis we can observe how the factors: Symbolic Meaning, Human Quality of Care, and Confidence and Security in Medical Service are combined in a new factor which we call "Quality and Efficiency of Care". Similarly, the factors: Wayfinding, Physical Comfort: Spatial Perception, and Physical Comfort:
Functionality are combined in a new factor which we call "Environmental Organization". Both factors "Quality and Efficiency of Care" and "Environmental Organization" present heavy factorial loads of (0.96) and (1.00) respectively, and create a new and solid second order factor which we call "Hospital Functionality," in the understanding that we define functionality of a space as the execution of the functions appropriate for and inherent to a hospital area. Also, confirmative factorial analysis allows us to observe the conformation of the latent variable Stress by means of four items and the factorial loads that contribute to it: uncomfortable (0.63), tense (0.79), upset (0.89), and tired (0.39).
The stress perceived by patients during their stay in the waiting rooms is determined by the latent variable hospital functionality and the observed variables waiting time and humidity. The estimated equation (Stress = -.31 *Hospital Functionality + 0.35 *Waiting Time + .69 *Humidity -.31 error in Hospital Functionality + .95 error in Stress) shows that stress is greater to the extent that worse hospital functionality is perceived, waiting times are longer, and there is higher humidity in waiting rooms.
On the other hand, there are direct relationships of the observed variable humidity with the sensation of discomfort in patients (0.16); the observed variable density or number of persons present in the room with the perception of confidence and security in medical service (0.11); in other words the greater the number of persons in waiting rooms the greater their confidence and security that they will be well attended in that hospital; and the observed variable waiting time has direct negative effects both on the latent variable Hospital Functionality (-0.11) and on the factor[s] Spatial Perception and Waiting Room Outfitting (-0.19). In other words, the longer the waiting time the worse the perception of hospital functioning and the longer the waiting time the worse the patient's assessment of waiting room size and outfitting.
Discussion
The physical design of hospitals, and in particular of waiting rooms, and organizational systems at public hospitals in Mexico produce different, foreign, and often threatening environments for patients. As a result of patients' vulnerability due to their physical condition, which lowers their resistance to absorb the impact of their physical and social environment, on the one hand, and from the institutional standpoint the excessive demand for attention in public hospitals, on the other, the quality of service leaves much to be desired.
This situation is reflected in the model and has been examined by Donabedian 41, 42 , who emphasizes the importance of a system's human components in achieving total quality in healthcare systems, and is similarly emphasized by Frenk 43 , who underscores the importance of considering objective indicators focused on raising the quality of care, given that in Mexico the adverse impact of excessive waiting times prior to medical consultation cannot be underestimated.
This situation is reflected in the model of hospital environment and its contribution to producing stress, considering the findings of Kaminoff and Proshansky 30 on the lack of fit between the properties of physical design of rooms, organizational image, and patient needs, which can induce stress; specifically, in our study we can see in the model how hospital functionality, which is made up of two aspects a) assessment of quality and efficiency of care, in other words the evaluative aspects the patient appreciates in relation to the competence of medical care, and its sensitivity in terms of humanitarian treatment of the patient, as well as the positive or negative assessment of her waiting room stay, and b) environmental organization, which considers signage and systems for orientation in emergencies, spatial dimensions, comfort, sufficiency, and arrangement of furniture, [and] accessibility of restrooms, contribute, and both dimensions can cause lack of fit or imbalance with the needs of patients in hospital waiting rooms, by producing stress, as discussed in countless studies reported by Ulrich and Zimring 8 .
We also specifically identify how the environmental conditions prevailing in waiting rooms, produced in part by the customary lack of air conditioning, produces states of discomfort that can cause stress in patients, which coincides with the findings reported by Bell and Greene 44 and the studies of Shumaker and Reizenstein 20 .
Conclusion
The results obtained underscore the role of the physical environment in the design of hospital waiting rooms and its level of association with patients' assessment of the quality of care they receive. There is strong evidence that design changes that make the environment more confortable, aesthetically pleasing, and informative relieve stress among waiting patients and increases satisfaction with the quality of care provided 45 . Also, there is evidence that the physical design of the waiting area does indeed buffer the negative impact of the stress known to build in the waiting room 46 . On the other hand, it is pertinent to mention that the model obtained with the research data offers the opportunity to identify sources of stress in the two major dimensions that contribute to a patient's overall satisfaction, the physical environment and the assessment of the quality and efficiency of medical care; these aspects coincide with the results reported by 47 .
This model offers the possibility of eliminating or controlling sources of stress in future construction or renovation of hospitals, providing information which, incorporated in design guides, offers unparalleled opportunities for prevention, by eliminating potential risks to the health of their users.
